Background: Use of antiretroviral therapy (ART) to prevent HIV transmission has received substantial attention after a recent trial demonstrating efficacy of ART to reduce HIV transmission in HIV-discordant couples.
INTRODUCTION
Recently the HIV Prevention Trials Network (HPTN) 052 Study found that earlier initiation of antiretroviral therapy (ART) among HIV-infected adults (at CD4+ cell count 350-550 cells/mm 3 vs. 200-250 cells/mm 3 ) was associated with a 96% decrease in HIV-1 transmission to sex partners. 1 This finding, supported by ecological and observational studies, [2] [3] [4] [5] and a meta-analysis 6 confirming association of ART with decreased HIV transmission within serodiscordant couples 7 has further stimulated interest in use of ART as a population-level prevention strategy. 8 We conducted a survey for ART-prescribing clinicians before any participation in the HPTN 065 ("Test and Linkage to Care Plus Treat" or TLC-Plus) study in the Bronx, NY, and Washington, DC, to assess current practices for recommending ART to patients and attitudes concerning early ART initiation to prevent HIV transmission. The survey was conducted before release of HPTN 052 results and 2012 Department of Health and Human Services treatment guidelines recommending ART for those at risk of transmitting HIV to sexual partners (http://www.aidsinfo.nih.gov/contentfiles/ lvguidelines/aa_recommendations.pdf).
METHODS

Study Participants
The clinician survey was conducted as part of but before initiation of the HPTN 065 study (http://www.hptn. org/research_studies/hptn065.asp for full study description), the main purpose of which is to evaluate the feasibility of community-level expanded testing, linkage to care and adherence to ART as a strategy for HIV prevention in the Bronx, NY, and Washington, DC. 9 HPTN 065 does not include early initiation of ART as an intervention.
ART-prescribing clinicians (physicians, nurse practitioners, and physician assistants) at participating HIV care sites completed a secure Internet-based survey (Illume software, DatStat, Inc., WA) assessing attitudes and practices regarding ART. The survey was conducted before any of these clinicians participating in any of the testing link to care or adherence HPTN 065 study activities.
Between September 28, 2010, and May 2, 2011, an introductory email and up to 4 automated electronic mail reminders were sent over a 3-week period. 10 Before beginning the survey, clinicians electronically agreed to participate; no personally identifying information was requested. Clinicians who completed the 29-item survey received a $35 electronic gift certificate.
Data Analysis
Antiretroviral prescribing practices, prevention practices for HIV-infected patients, and willingness to prescribe ART for prevention were analyzed using x 2 tests for associations with clinician gender, age group (,35 or $35 years old), type (attending or resident physician, infectious disease or other physician, nurse practitioner, or physician assistant), and characteristics of the patient population [,50% vs. $50% men who have sex with men (MSM), or injecting drug users]. We defined clinicians as "willing to prescribe ART for prevention" if they agreed or strongly agreed with statements about initiating ART earlier (ie, irrespective of CD4+ count) for HIV-infected persons with discordant partners, for those having unprotected sex with someone of unknown HIV status, or for those engaging in high-risk behaviors (Results). Items collected on 4-point Likert scales were dichotomized as follows: agree/strongly agree versus disagree/strongly disagree.
RESULTS
A total of 174 of 288 (60.4%) clinicians took the survey, 94 of 177 (53%) from the Bronx and 80 of 111 (72%) from Washington, DC. Nine of 288 clinicians clicked on the electronic mail link, but did not respond to any questions.
Responding clinicians (n = 165) had a mean age of 46.1 years (SD + 10.2), 59.4% were female and two-thirds were white. Clinicians practiced in public (44.8%) and private clinics (22.4%) serving patients whose care was funded largely by Medicaid (mean of 58% Medicaid coverage). Of responding clinicians, 32.1% indicated their role as primary care physicians, and 29.5% as specialists, with 10.9% nurse practitioners, and 13.3% physician assistants. Clinicians provided care for HIV-infected patients for a median of 13 years (interquartile range: 14) and for a median of 95 HIV-infected patients (interquartile range: 145) Table 1 . Two-thirds of patients were male (68.6%), 25% were injecting drug users, and 33% were MSM. More than half of the patients were African American (mean: 57.8%) and 35% were Latino. For 85% of clinicians, at least three-quarters of their patients were already receiving ART; 6% reported all of their patients were on ART.
Three-quarters of clinicians indicated they always (37.0%) or often (40.6%) asked their patients about the HIV status of sexual partners; 87% indicated that they always (57.6%) or often (29.1%) asked about condom use; and two-thirds always (35.8%) or often (29.7%) asked patients about injection drug use (Table 1) .
Most (94.5%) respondents indicated they strongly agreed or agreed "early initiation of ART can slow the spread of HIV in a community by making patients less infectious to others." A small proportion (14.5%) indicated a current clinical practice of prescribing ART at any CD4+ cell count (Fig. 1) . Around half (55.8%) indicated that they currently recommend "ART be initiated in any circumstance for HIV-infected patients with CD4+ cell counts of ,500 cells per cubic millimeter." The majority of respondents initiated ART for the patient's own health and based on the individual's readiness to take ART (92%). A minority of clinicians viewed untreated depression (36.4%), active substance use (27%), or lack of ability to pay for ART (7.9%) as impediments to ART initiation. Although 53.3% disagreed or strongly disagreed, they would have concern about patients developing HIV resistance or toxicity (48.5%) as a consequence of early ART initiation, 29.7% expressed concern about risk of transmission of resistant HIV with early initiation of ART in patients with high-risk behaviors.
Respondents initiated ART in a mean of 26 patients in the previous year (SD: 50.3, range: 0-500). Among 66 clinicians who initiated ART for patients in the prior year "with the main goal of making it less likely that they would pass on HIV to their partners," this was done in a mean of 11.4 patients (SD: 26.2, range 1-200). Seventy-nine percent strongly agreed or agreed they are more likely to recommend initiating ART, irrespective of patient CD4+ cell count, if a patient discloses high-risk behaviors, and 75% indicated they would do so if a patient is in a discordant sexual relationship.
Willingness to prescribe ART for preventing HIV transmission did not significantly differ by clinician characteristics including age, clinician type, gender, or patient population (data not shown).
DISCUSSION
This survey of HIV clinicians in two US cities found most clinicians believed that ART can reduce HIV transmission, even before the results of HPTN 052 demonstrated ART to be effective for this purpose, and before 2012 treatment guideline changes recommending ART for patients at risk for HIV transmission. Thus, these experienced clinicians' willingness to initiate ART earlier appear congruent with public health guidance that more liberal ART use is appropriate. However, only one in seven currently prescribe ART for all their patients. These findings are germane because, despite substantial efforts to stop the US HIV epidemic, 11 an estimated 50,000 new infections occur annually.
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To have a significant impact on the HIV epidemic, ART will need to be prescribed appropriately by clinicians and taken consistently by HIV-infected individuals 13 to maximize individual health benefits and to reduce infectivity below detectable viral load level.
14 It is therefore essential to understand clinician and patient practices and attitudes regarding ART.
Receipt of ART necessitates engagement in ongoing care, yet a recent meta-analysis found that only 59% of newly diagnosed patients in the United States remained in care for multiple visits. 15 The challenge of retaining patients in care and ensuring life-long pill-taking adherence may create ambivalence in clinicians about initiating ART early for reducing HIV transmission to others. This ambivalence may be compounded by concerns about side effects, development of resistance, and other complications. 16 Our study corroborates this concern among approximately half of clinicians surveyed. Uncertainties regarding benefit/risk of early ART 1, [17] [18] [19] also may be reflected in the ambivalence among clinicians we surveyed. There remains an inherent tension in prescribing ART to individuals for a population-benefit, when the risk-benefit profiles of multidecades-long treatment are not yet available. Nonetheless, there is emerging evidence that ART initiation at higher CD4+ counts may have individual benefit. 20 Although the study sample was from only 2 US cities, clinicians surveyed had extensive long-term experience caring for HIV-infected patients. Hence their attitudes and practices, before the release of the HPTN 052 results, might be similar to those of other experienced urban clinicians in the United States. Though our study sample did include ART-prescribing clinicians who identified themselves as primary care providers, we cannot speculate as to whether the treatment decisions and attitudes we found apply to primary care providers more broadly.
Many clinicians surveyed (71%) were more likely to recommend ART irrespective of CD4+ count for patients engaging in high-risk behaviors and for patients in discordant sexual partnerships (75%), and are thus in alignment with current 2012 treatment guidelines. However, there was much less support for prescribing ART for all HIV-infected patients irrespective of CD4+ cell count, such as patients with CD4+ cell count .500 cells per cubic millimeter, a population for which there is less evidence of clinical benefit (16) . Fifty-six percent of clinicians recommended initiating ART at CD4+ count ,500 cells per cubic millimeter similar to the percentage of 2010 Department of Health and Human Services guideline panel members (55%) favoring a strong recommendation for starting ART at CD4+ cell count between 350 and 500 cells/mm 3 .
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Several knowledge gaps remain. The impediments to and facilitators of a prevention strategy based on early use of ART in patients with HIV need to be better understood. 22, 23 Mathematical modeling suggests that, without high levels of coverage, a "test and treat" strategy could increase long-term costs due to entry and treatment of newly-infected patients without a proportional reduction in incidence. 23 Concern about behavioral disinhibition effects of ART as prevention remain if patients engage in less condom use leading to the possibility of increases risk for acquisition of sexually transmitted infections. There are alarming data to indicate that even with broad access to ART, an increase in STIs has been noted in some populations, particularly MSM. 24, 25 Although the March 2012 Department of Health and Human Services treatment guidelines recommend ART for patients with CD4+ .500, there is a paucity of definitive data on the benefits versus risks of earlier treatment for HIV-infected patients themselves. Despite these concerns, it is noteworthy that many of the clinicians surveyed already initiate ART for subset of patients at higher risk of transmitting HIV to sex partners.
There is enthusiasm, and some caveats, for the potential of a seek, test, treat, and retain strategy to help stem the HIV epidemic in the United States. 26 Our findings suggest that clinicians will need to continue to balance emerging information regarding efficacy of ART for prevention, with their duty to provide patients with interventions that have a favorable longterm benefit to their own health. As more unidentified HIVinfected individuals are identified and initiate ART (sooner or later), there will need to be clinician orientation and training. Our study findings provide some guidance as to some of the parameters that will be important to include in such efforts. 
